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REMARKS 

Claims 2-15 are pending and under consideration. Claims 16-22 have been added. 
After entry of the present Amendment, claims 2-22 will be pending and under consideration. 
The newly added claims submitted herewith are supported by the specification and original 
claims and do not add new matter. Newly added claim 16 is supported, for example, by 
Example 4. Newly added claims 17-21 are supported, for example, by Example 5. 
Furthermore, the recitation in newly added claims 17, 20, and 21 regarding position 506 of 
factor V is supported, for example, by page 6, last paragraph. Newly added claim 22 is 
supported, for example, by Example 4, which indicates that heparin addition did not alter the 
interpretation of test resuhs even without neutralization. 

As indicated above, the new claims submitted herewith are supported by the 
specification and original claims and do not add new matter. The new claims do not require a 
new search or raise new issues for consideration because they merely address issues already 
raised by the Examiner or define Applicants' invention more clearly. It is submitted that the 
new claims are in condition for allowance or in better condition for appeal by reducing the 
number of issues for consideration on appeal. The new claims were not presented earlier in the 
prosecution because it is maintained that the previously pending claims were allowable. Since 
the new claims do not add new matter or require a new search or consideration, and place the 
claims in condition for allowance or in better condition for appeal, entry of the new claims is 
respectfully requested and reconsideration of the pending claims in view of the remarks herein 
are respectfiiUy requested. 



Rejection Under 35 U.S.C, S 102fa) 

The rejection of claims 2-15 under 35 U.S.C. § 102(a) as allegedly anticipated by Sun 
et. al. {Blood, 83, 3120, 1994), is respectfully traversed. To anticipate an invention, each and 
every element of a claim must be foimd in a single prior art reference. MPEP § 2131; 
Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628,631, 2 USPQ2d 1051, 1053 (Fed. 
Cir. 1987). In determining that quantum of prior art disclosure which is necessary to declare an 
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applicant's invention "not novel" or "anticipated" within section 102, the stated test is whether 
a reference contains an "enabling disclosure." MPEP § 2121.01 citing In re Hoeksema, 399 
F.2d 269, 158 USPA 596 (CCPA 1968). 

The Office Action cites the reasons for rejection in the Office Action mailed December 
17, 2002 and indicates that the Applicants arguments in the Response filed April 17, 2003 were 
not convincing because they allegedly presented none of the arguments, exhibits, or other 
considerations tliat led to the withdrawal of the Sun et al. reference in the parent file for the 
present application. The Office action maintains the allegation that the APC concentration and 
calcium concentrations are within the range of the pending claims. 

Applicant's respectfiiUy assert that the invention, as recited in claim 2, fi-om which the 
remaining pending claims depend, distinguishes over Sun et al. by being directed to a method 
for diagnosing a subject as having, or at risk for having, a thrombotic disorder, wherein the 
subject is presently on an oral anticoagulant regimen. Although Sun et al. mention that the 
protocols disclosed therein ''could allow assays for abnormal APC-resistant factors Va or Villa 
for patients on oral anticoagulants or heparin, after heparin neutralization," (emphasis added), 
Sun et al. do not enable performing the method on subjects who are on an oral anticoagulant 
regimen because they do not actually perform experiments to establish that heparin or other 
anti-coagulants would not interfere with the assay. A skilled artisan could not expect success 
on samples fi'om subjects on anti-coagulant therapy because without actually performing the 
experiment it could not be determined whether heparin present in concentrations of 5-30% of 
those in a subject's plasma would interfere with the method. The two subjects analyzed in Sun 
et al., designated "LS" and "BB," (Sun et al., page 3120, right column, first paragraph 
"MATERIALS AND METHODS") were among a group of patients that were selected because 
they were not on anti-coagulant therapy (Griflfm et al., Blood, 82:1989-1993, 1989 right 
column, (1993)) (Exhibit A). Accordingly, Sun et al. not only do not enable the claimed 
invention, they actually teach away fi"om the present invention by teaching that the methods 
disclosed therein should be performed on patients who are not on anti-coagulant therapy. 



Gray CaryNGTOS 6 1485.2 
740166-160372 



' In re Application of 
Griffin, et. al. 



PATENT 

Attorney Docket No.: SCRJPl 180-3 



Serial No.: 09/606,779 
Filed: June 28, 2000 
Page 8 

Accordingly, Applicants respectfully request withdrawal of the rejection of claims 2-15 under 
35 U.S.C. § 102(a). 

Regarding newly added claim 22, Applicants assert that this claim is further 
distinguishable over Sun et al. because Sun et al. in its brief mention regarding performing an 
assay on samples fi*om patients on heparin indicates that the method would be performed after 
heparin neutralization. 

Regarding newly added claims 17-21, Applicants assert that the newly added claims are 
further distinguishable over Sim et al. because Sun et al. is silent as to comparing results of a 
test reaction with and without APC, wherein a clotting time for the test reaction with APC that 
is similar to, or faster than a clotting time for the no-APC reaction is indicative of a thrombotic 
disorder associated with APC-resistant factor V or Va. Sun et al. in an analysis of activated 
partial thromboplastin time (APTT) with and without APC, illustrate that even with only APC 
resistant plasma, APTT is almost twice as long in the presence versus absence of APC (Figure 
5 of Sun et al.). Furthermore, certain new claims are even more distinguishable over Sun et al. 
by indicating that the similar or faster clotting time with APC indicates a thrombotic disorder 
associated with a homozygous mutation in factor V or Va rendering the factor APC-resistant 
(claim 19), wherein the mutation occurs at position 506 of factor V (claim 20), and wherein the 
mutation is a change from arginine to glutamine at position 506 of factor V (claim 21). Sun et 
al. does not present results of patients that are homozygous factor V or Va mutants. 
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CONCLUSION 



In view of the above remarks, reconsideration and favorable action on all claims are 
respectfully requested. In the event any matters remain to be resolved, the Examiner is 
requested to contact the undersigned at the telephone number given below so that a prompt 
disposition of this application can be achieved. 



GRAY GARY WARE & FREIDENRICH LLP 
4365 Executive Drive, Suite 1 1 00 
San Diego, California 92121-2133 
USPTO Customer Number 28213 
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Respectfully submitted. 



Date: September 3, 2003 




Lisa N. Haile, J.D., Ph.D. 
Registration No. 38,347 
Telephone: (858) 677-1456 
Facsimile: (858) 677-1465 
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EXHIBIT A 



Copy of Griffin et al., Blood, 82:1989-1993 (1993). 
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Anticoagulant Protein C Pathway Defective in Majority 
ofThr mbophilic Patients 

By John H. Griffin, Bruce Evan, Carol Wideman, and Jos6 A. Fernandez 



A defect involving poor anticoagulant response to acti- 
vated protein C (APC), an anticoagulant serine protease 
known to inactivate factors Va and Villa in plasma, was 
recently reported and the existence of a novel APC cofac- 
tor was suggested. To define the frequency of this defect 
anrK>ng 25 venous thrombophilic patients with no identifi- 
able laboratory test abnorntality and anr^ong 22 patients 
previously identified with heterozygous protein C or pro- 
tein S deficiency, the APC-induced prolongation of the ac- 
tivated partial thromboplastin time assay for these pa- 
tients was compared with results for 35 normal subjects. 

THROMBOPHILIA can be defined as a tendency to- 
ward venous thromboembolic disease in adults under 
50 years old in the absence of known risk factors including, 
among others, malignancy, immobilization, or major sur- 
gery. In principle, a tendency toward venous thrombosis 
could arise from hyperactive coagulation pathways, hy- 
poactive anticoagulant mechanisms, or hypoactive fibrino- 
lysis. Molecular explanations for some thrombophilic pa- 
tients came following the discoveries of hereditary 
thrombophilia associated with deficiencies of the anticoagu- 
lant factors, antithrorabin III,*-^ protein C,^^ and protein 
S.^' Studies of relative frequencies of deficits in these factors 
and several other coagulation and fibrinolytic factors 
showed that deficiencies of protein C, protein S, and an- 
tithrombin III are the most frequently demonstrable abnor- 
malities. Moreover, collectively these three deficiencies are 
present in 9% to 21% of thrombophilic patients, with esti- 
mates of a deficiency of each of these three factors ranging 
from 2% to 9%.*"" The frequency of other coagulation or 
fibrinolytic factor deficiencies is smaller than any of these 
three factors. Thus, no molecular abnormality has been 
identified in the large majority (609E> to 80%) of thrombo- 
philic patients. Recently Dahlback et al** characterized a 
hereditary defect in the plasmas of three unrelated throm- 
bophilic patients** who gave a poor anticoagulant response 
to activated protein C (APQ, an anticoagulant serine pro- 
tease known to inactivate factors Va and Villa in plasma.*^ 
Moreover, further experiments suggested the existence of a 
previously unknown APC cofactor that was deficient in 
these three probands.** The present study was performed to 
define the frequency of this new deficit among thrombophi- 
lic patients and among patients previously identified with 
heterozygous protein C or protein S type I deficiency. The 
results show that this new defect in anticoagulant response 
to APC is surprisingly present in the majority of previously 
undiagnosed thrombophilia cases but is not present in most 
heterozygous type I deficient protein C or protein S patients. 
The results demonstrate that abnormalities in the anticoagu- 
lant protein C pathway are present in the majority of throm- 
bophilic patients. 

MATERIALS AND METHODS 

A panel of 25 unrelated patients ( 1 7 females and 8 males) with 
histories of venous thrombosis was evaluated for abnormal antico- 



The results show that this new defect in anticoagulant re- 
sponse to APC is surprisingly present in 52% to 64% of the 
25 patients, ie, in the majority of previously undiagnosed 
thrombophilia cases, but is not present in 20 of 22 hetero- 
zygous protein C or protein S deficient patients, suggest- 
ing that the new factor is a risk factor independent of pro- 
tein C or protein S deficiency* The results demonstrate that 
abnormalities in the anticoagulant protein C pathway are 
present in the majority of thrombophilic patients. 
© 1993 by The American Society of Hematoiogy. 

agulant response to APC. This panel represented ail eligible patients 
among a total of 75 patients (34 females and 41 males) referred 
between January 1 , 1 986 and May 3 1 , 1 993 to the Centers for Dis- 
ease Control Hemostasis Reference Laboratory in Atlanta for evalu- 
ation of plasma protein abnormalities associated with thrombotic 
disease. Criteria for exclusion from the evaluation described here 
was based on the following: 8 were excluded because of arterial not 
venous thrombosis or because of the presence of ongoing thrombo- 
sis; 20 were excluded because of diagnosis of protein C, protein S, or 
antithrombin III deficiency or the presence of a lupus anticoagu- 
lant; and 22 (7 females and 15 males) were excluded for being on 
anticoagulant therapy, because the prolongation of the activated 
partial thromboplastin time (APTT) caused by APC requires thai 
patients have a normal APTT value. Thus, one third of all patients 
(25 of 75) referred during the 1986-1993 period were further evalu- 
ated in our study. All but 3 of the 25 patients had been asymptom- 
atic for at least 3 months at the time of testing. Three patients were 
tested between 2 and 4 weeks after a thrombotic episode. All pa- 
tients studied had no evidence of a lupus anticoagulant and all assay 
values for each patient were within the normal ranges for protein C 
activity, protein S anticoagulant cofactor activity, protein C anti- 
gen, total and free protein S antigen, antithrombin III activity, plas- 
minogen activity, clottable fibrinogen levels, and thrombin time 
assays as determined using standard assay methods performed as 
previously summarized.^* The mean age at first episode of venous 
thrombosis was 29.6 years old (range 1 7 to 50) and the mean age at 
time of blood sampling was 39.8 years old. The spectrum of venous 
thrombotic symptoms of these patients, mainly involving deep vein 
thrombosis, pulmonary emboli, and thrombophlebitis, was typical 
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of groups of thrombophilic patients previously described.*''^ Of the 
25 patients, \ 3 have a family history positive for venous thn3mbosis 
and 1 2 had apparently a negative history. Patients* frozen plasma 
samples that had been stored at -70*C for periods ranging from 1 
week to 7 years were studied. 

Normal subjects were comprised of healthy adults between 2 1 
and 50 years old who were not taking any medications. To assess 
the effects of frozen storage of plasma on the APC anticoagulant 
response, two panels of normal subjects' plasmas were used. For the 
first group of normals (eight females and eight males), plasma sam- 
ples that had been stored frozen at -80**C for 2 years were used, 
whereas for the second group (10 females and 9 males), plasma 
samples that had been stored frozen for 9 years at -SO^C were used. 

Twelve protein C type I heterozygous deficient patients from 10 
kindreds and 10 type I protein S heterozygous deficient patients 
from eight kindreds, all of whom except one protein G deficient 
patient, who had one or more episodes of venous thrombosis before 
50 years of age were studied. The protein C deficient patients (five 
females and seven males) had a mean protein C antigen of 46% 
(range 34% to 62%) and a mean protein S antigen of 1 12% (range 
77% to 135%), whereas protein S deficient patients (six females and 
four males) had a mean protein S antigen level of 56% (range 44% to 
65%) and a mean protein C antigen level of 99% (range 82% to 
116%). 

The assay for anticoagulant response to APC used APTT assays 
with minor modifications from those previously described.'^ APTT 
assays, using the Stago ST4 coagulomcter (Diagnostica Stago. As- 
nieres, France), were performed as follows: 50 nL of APTT reagent 
(Platelin Excel LS; Organon Teknika, E>urham, NQ was mixed 
with 50 tiL of plasma and incubated for 5 minutes at 37**C before 
recalcification by addition of 50 fiL of a solution containing 30 
mmol/L CaQj in Tris-buffered saline containing bovine serum al- 
bumin'* either with or without 16 nmol/L APC, and the clotting 
time was measured. Purified human APC (greater than 95% pure) 
was provided by Dr Andras Gruber (The Scripps Research Insti- 
tute). 

RESULTS 

The anticoagulant response to the anticoagulant enzyme 
AFC was detennined for a panel of 25 unrelated thrombo- 
philic patients and compared with results for 35 normal 
subjects of comparable age based on APTT assays that were 
performed without and with the addition of APC in the 
recalcification reagent.** For the APTT assays without 
APC, the patients' mean value was 34.5 seconds (2 SD = 9.9 
seconds) compared with 35.0 seconds (2 SD = 7.9 seconds) 
for the 35 normals. No significant difference in APTT was 
observed between the patients and normals or between the 
two panels of normals, which differed only in length of time 
that their plasmas had been stored frozen, ie, 2 years versus 
9 years. Figure 1 presents values for the net calculated pro- 
longation in APTT because of APC, simply defined as the 
APTT value in the presence of APC minus the APTT value 
in the absence of APC. The observed mean APC-induced 
prolongation for 35 normals was 88.8 seconds, whereas the 
mean value for 25 thrombophilic patients of 42.2 seconds 
was very much shorter (P < 9.7 X 10"'). Values for normals 
but not for patients could be fit by a single log-normal distri- 
bution (data not shown). Remarkably, six patients (four fe- 
males and two males) had values (<20 seconds) much lower 
than the lowest of the 35 normals (40 seconds) and nine 
patients (seven females and two males) had low values be- 
tween 30 to 39 seconds with the result that 1 5 of 25 patients 
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Rg 1 . Propongation of APTT induced by APC for 35 normal sub- 
jects and for 25 thrombophilic patients. 



(60%) had an APC-induced APTT prolongation that was 
below all of the 35 normals. Sixteen of 25 patients (68%) had 
a prolongation that was below the value (42.3 seconds) ob- 
served for 97% of the normal subjects (Fig 1). Of these 16 
deficient patients (1 1 females and 5 males), 8 had positive 
family histories for thrombosis, whereas 8 had apparently 
native histories. Overall, 14 of the 25 patients had a posi- 
tive family history. For the 16 deficient patients, neither the 
gender distribution nor the presence of a positive family 
history of venous thrombosis differed significantly from the 
group of 25 patients. 

The ratio of the APTT with APC to the APTT without 
APC was calculated and this parameter was compared with 
values for the APC-induced APTT prolongation (Fig 2). 
There was an excellent correlation between these parame- 
ters for the 35 normals (r = 0.80). This APTT ratio value 
was extremely low {<1.7) for six patients and was low for 
seven other patients, ie, below the lowest observed normal 
value (2.15) for any of the 35 normals. Thus, 13 of 25 pa- 
tients (52%) had APTT ratio values below the lowest ob- 
served normal value. In Fig 2, the two dashed lines indicate 
the lowest observed values for the 35 normals for the APC- 
induced APTT prolongation (40 seconds) or for the ratio 
(2. 1 5). Twelve of 25 patients (48%) had values in the lower- 
lef^ quadrant, ie, below both the lowest prolongation and 
ratio values, whereas three patients had prolongation values 
<40 seconds but ratio values >2.15 (2.26, 2.27, and 2.28, 
respectively) and one patient had a ratio value <2.15 but a 
prolongation >40 seconds (41.7 seconds). Overall, 16 of 25 
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Fig 2. Comparison of APC- 
induced prolongation of APTT 
to the ratio of the APTT value in 
the presence of APC to that for 
the absence of APC for normal 
and thrombophiltc subjects. 
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patients (64%) had values outside the upper-right quadrant 
(Fig 2) and must be considered outside the normal range for 
anticoagulant response to APC. Thus, abnormal anticoagu- 
lant response to APC is demonstrable in 64% of this panel of 
25 unrelated thrombophDic patients. 

To assess whether this defect in anticoagulant response to 
APC was present in patients with heterozygous protein C or 
protein S deficiency, 12 heterozygous protein C deficient 
and 10 heterozygous protein S deficient patients were stud- 
ied. The APC-dependent prolongation of the APTT was 
within the normal range for 20 of these 22 subjects. The 
mean value of APTT prolongation for the 12 protein C 
deficient patients was 100 seconds and for the 10 protein S 
deficient patients was 77 seconds. One protein C deficient 
male patient who had a low prolongation value of 4 seconds 
(APTT ratio =1.1) and one protein S deficient female pa- 
tient had a prolongation value of 3 1 seconds (APTT ratio = 
1 .9) were identified. Thus, the increased thrombotic risk in 
this group of patients associated with low protein C or pro- 
tein S levels is not usually compounded by any apparent 
defect in anticoagulant response to APC, although 2 of these 
22 patients interestingly had an abnormal response to APC. 
Moreover, because the APC-dependent prolongation of the 
APTT was normal in heterozygous protein S deficient plas- 
mas, it seems that normal levels of protein S are not particu- 
larly important for the anticoagulant effects of APC in the 
APTT assay performed as described. 

Mixing of normal pooled plasma with each of two ex- 
tremely defective plasmas (APC-induced prolongation of 
APTT <20 seconds) was performed and the APTT assays 
were made to assess the ability of normal plasma to correct 
the poor response of the defective plasmas. The results in 
Fig 3 were similar to those of DahlbSck et al'^ and suggest 



that normal plasma contains a factor missing from these 
patients' plasmas. To assess whether the same factor was 
missing from the other deficient plasmas, mixing experi- 
ments using the six severely deficient plasmas that had 
APC-dependent prolongations of less than 20 seconds (Fig 
1) were performed. For this purpose the ability of APC to 
prolong the APTT of mixtures containing one part of pa- 
tient LS's plasma (see Fig 3 legend) and three parts of the 
other patient's plasma was determined. The results (data 
not shown) showed no cross-correction of the clotting assay 
abnormality in any of the mixtures (±3 seconds), suggesting 
that these six defective plasmas were missing the same fac- 
tor. The ability of normal plasma to correct the assay defect 
of each of these six plasmas was demonstrated by assaying 
mixtures containing patient and normal plasmas. The re- 
sults showed that normal plasma corrected the clotting as- 
say defect of each plasma; for example, the observed APTT 
prolongations caused by APC for these six patients' plasma 
mixed with normal plasma (one part patient plasma plus 
three parts normal plasma) were 63 seconds (patient BB), 7 1 
seconds (patient LS), 67, 70, 77, and 82 seconds, compared 
with 87 seconds for neat normal plasma. Thus, the clotting 
assay abnormality of each of these six plasmas was similarly 
corrected by normal plasma. 

DISCUSSION 

This study confirms and extends the report of DahlbSck 
et al*^ showing a poor anticoagulant response to APC in 
plasmas from thrombophilic patients. The remarkably high 
frequency of this defect is 52% to 64% of all previously un- 
diagnosed thrombophilic patients, depending on whether 
the APC-induced APTT prolongation or ratio of APTT val- 
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Fig 3. Correction by normal plasma of the ab- 
^ „ normal APTT in the presence of ARC of two plas- 
mas defective in anticoagulant response to APC 
(patient BB [circles] and patient IS [triangles]). 



ues with versus without APC or both are used as diagnostic 
parameters. Neither of these two parameters seemed more 
useful than the other in this limited study, and it is noted 
that each of these parameters will likely vary in absolute 
value depending on the assay conditions, ie, depending on 
APTT-activating reagent, APC concentration, plasma dilu- 
tion, etc. Careful standardization of any set of reagents and 
reaction conditions to establish the normal range will be 
essential to use a particular assay. 

Mixing experiments using patient and normal plasmas in 
various combinations showed that the six severely defective 
plasmas did not cross-correct each other, suggesting that 
each plasma has the same molecular defect. The defect in 
each of the six severely abnormal patient plasmas was simi- 
larly corrected by normal plasma. Moreover, the dose-re- 
sponse for the correction of defective plasmas by various 
relative amounts of normal plasma supports the hypothesis 
that there is an anticoagulant factor or cofactor present in 
normal plasma but missing from the defective plasmas. 
Whether this missing factor is actually an "APC cofactor'* 
or perhaps an anticoagulant factor whose action is synergis- 
tic with the action of APC remains to be clarified foDowing 
the purification, characterization, and definition of mecha- 
nism of action of this novel anticoagulant factor. What is 
certain is that this factor markedly affects the expression of 
APC anticoagulant activity and is hence a contributor to the 
protein C pathway. Thus, the results here, together with 
previous data indicating that previously the most likely 
identifiable molecular abnormalities in thrombophilia in- 
volve protein C and protein S deficiency,*"^' demonstrate 
that the anticoagulant protein C pathway is defective in the 
majority of Ihrombophilic patients. 

Because 20 of 22 patients with either heterozygous pro- 
tein C or protein S deficiency had normal values for the 
APC-induced prolongation of the APTT assay, this new de- 
fect is not associated with thrombotic risk in most protein C 
or protein S deficient patients and the new defect seems to 
be an independent risk factor for venous thrombosis. None- 
theless, it is notable that one protein C deficient patient and 
one protein S deficient patient seemed defective in the hy- 
pothesized APC cofactor, suggesting these two patients may 
have deficiencies in two independent risk factors. 



The APC-induced prolongation of the APTT assay used 
here is reminiscent of the recently reported assay*^ involving 
the APC-induced inactivation of endogenous factor VIII in 
the plasmas of patients with a lupus anticoagulant. Based on 
this latter assay it was reported that plasmas from lupus 
anticoagulant patients with thrombosis gave a poor re- 
sponse to APC and that patients with thrombosis could 
thereby be distinguished from those without thrombosis.'^ 
There may be a relationship between these findings^^ and 
the results here and elsewhere,'* and wc speculate that auto- 
antibodies against the new hypothesized APC cofactor may 
play a role in the risk of thrombosis among patients with 
lupus anticoagulants. 

It is tempting to speculate that an acquired deficiency of 
the new APC cofactor could be associated with an acquired 
risk of thrombosis in a variety of clinical settings. Purifica- 
tion and characterization of the new factor will lead to new 
tests to assess this possibility and also potentially lead to 
therapy using this new anticoagulant factor just as the thera- 
peutic use of purified protein C'*" followed the discovery of 
protein C deficiency associated with thrombophilia.^* 
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